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Description

Technical Field

[0001] The present invention relates to a weight meas-
uring apparatus that includes containers containing fluids
for blood purification and that measures a weight of the
fluids.

Background Art

[0002] Conventionally, in order to purify blood of pa-
tients with renal function insufficiency, for example, med-
ical treatments using Continuous Hemofiltration (CHF),
Continuous Hemodiafiltration (CHDF), and/or the like
have been performed.
[0003] In the CHF, blood taken from a patient is pro-
vided to a blood purifier having a semipermeable mem-
brane (hemofiltration membrance) for hemofiltration, and
then filtered by the hemofiltration membrane to generate
purified blood. The purified blood is returned to the patient
body, and waste products (electrolytic substance such
as urea and sodium chloride, for example) and solvent
(water) resulting from the hemofiltration are discarded.
In parallel, a predetermined replacement fluid is supplied
to blood of the patient so as to supplement a decrease
in solvent of the blood. The above processing is per-
formed continually and slowly. In the CHF, waste prod-
ucts and solvent which are taken from blood in order to
be discarded are called filtrate.
[0004] On the other hand, the CHDF is a method of
improving a capability of removing small molecules in the
CHF. In the CHDF, dialysis as well as the CHF are per-
formed. More specifically, in the CHDF, a blood purifier
having a dialysis membrane in addition to a hemofiltration
membrane is used. The blood purifier is provided also
with dialysate. Waste products still included in the purified
blood after hemofiltration are sent to the dialysate
through the dialysis membrane, so that the waste prod-
ucts can be removed from the blood. Then, the blood
purified by the hemofiltration and the dialysis is returned
to the patient body and a replacement fluid is supplied
to the blood of the patient. The above processing is per-
formed continuously and slowly. In the CHDF, waste
product and solvent which are taken from the blood dur-
ing hemofiltration, and used dialysate are called filtrate.
[0005] In the meanwhile, a change in an amount of
blood in a patient body affects patient’s condition. In order
to avoid such situations, it is necessary to keep a balance
between (a) a flow rate of blood taken from the patient
and (b) a total flow rate of blood returned to the patient
and replacement fluid supplied to the patient. More spe-
cifically, it is necessary to continuously perform high-ac-
curacy fluid control for 24 hours a day, so that a total
amount of decrease in the dialysate and the replacement
fluid is always equal to an amount of increase in the fil-
trate.
[0006] However, sending of the dialysate, the replace-

ment fluid, and the filtrate required a plurality of pumps.
If a difference of an amount of fluid sent by a single pump
is 10%, a total difference of an amount of fluid sent by
two pumps is 20% at maximum, for example. The differ-
ence is not allowable in treatments demanding the
above-described fluid balance.
[0007] Therefore, there has been conceived a weight
measuring apparatus that keeps, with high accuracy, bal-
ance between (a) a total amount of decrease in the dia-
lysate and the replacement fluid and (b) an amount of
increase in the filtrate, when the above-described blood
purification treatment is performed (refer to Patent Ref-
erence 1, for example).
[0008] FIG. 10 is a diagram for explaining the conven-
tional weight measuring apparatus.
[0009] As shown in FIG. 10, a blood purification appa-
ratus 2 includes a conventional weight measuring appa-
ratus 6 having a plurality of pumps 7 to 9. The pumps 7
to 9 send dialysate contained in a dialysate container 3,
replacement fluid contained in a replacement fluid con-
tainer 4, and filtrate contained in a filtrate container 5,
respectively. The dialysate container 3, the replacement
fluid container 4, and the filtrate container 5 are hanged
by the weight measuring apparatus 6 to measure a total
weight of the three containers. The pumps 7 to 9 are
thereby controlled to keep a predetermined valued of the
total weight.
[0010] Thereby, it is possible to control (a) a total
amount of decrease in the dialysate and the replacement
fluid and (b) an amount of increase in the filtrate to be
equal to each other. In other words, in order to keep, with
high accuracy, balance between (a) a total amount of
decrease in the dialysate and the replacement fluid and
(b) an amount of increase in the filtrate, the method of
controlling the pumps 7 to 9 to keep the predetermined
value of the total weight of the three containers is prefer
to the method of measuring weights of the respective
dialysate container 3, replacement fluid container 4, and
filtrate container 5 and then controlling the pumps 7 to 9.

Citation List

Patent Literature

[0011] [PTL] Japanese Unexamined Patent Applica-
tion Publication No. 2007-285830, see also EP 2019296
A1.

Disclosure of Invention

Problems that Invention is to Solve

[0012] However, the conventional weight measuring
apparatus has a problem that weights of the containers
are measured even if a trouble or deterioration of meas-
urement accuracy occurs, and therefore safety of blood
purification cannot be ensured.
[0013] The measurement results of the weight meas-
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uring apparatus significantly influence medical treat-
ments. Therefore, the weight measuring apparatus
needs to have a high accuracy by which an error in the
measurement is always 1% or less. Any failure of such
high-accuracy measurement of the weight measuring ap-
paratus is fatal. However, sometimes nobody notices
such a trouble or deterioration of measurement accuracy
and the measurement is continued, which results in fail-
ure of safe treatments.
[0014] In order to address the above-described con-
ventional problems, an object of the present invention is
to provide a weight measuring apparatus that ensures
safety even if a trouble, deterioration of measurement
accuracy, or the like occurs.

Means to Solve the Problems

[0015] In accordance with an aspect of the present in-
vention for achieving the object, there is provided a
weight measuring apparatus to which containers contain-
ing fluids for blood purification are fit, the weight meas-
uring apparatus measuring a weight of the fluids, the
weight measuring apparatus including: a first arm having
a first fitting to fit a first container containing a first fluid;
a second arm having a second fitting to fit a second con-
tainer containing a second fluid, the second arm being
connected to the first arm; a first measuring device that
measures, as a first total weight, a total weight based on
a change of the second arm, the total weight being a total
of a weight of the first container fit by the first fitting and
a weight of the second container fit by the second fitting;
a third arm connected to the second arm; a second meas-
uring device measuring, as a second total weight, the
total weight based on a change of the third arm; and an
alarm alarming, when the first total weight and the second
total weight have different values having a difference
equal to or greater than a predetermined value.
[0016] With the above structure, both the first measur-
ing device and the second measuring device measure a
total weight of the first container and the second contain-
er. Therefore, the two measuring devices can perform
mutual monitoring. In addition, if values measured by the
two measuring devices are different, alarming is per-
formed. Therefore, even if the first measuring device or
the second measuring device has a trouble, deterioration
of measuring accuracy, or the like, it is possible to notice
the trouble, deterioration, or the like. As a result, safety
of the blood purification is ensured.
[0017] It is preferable that the alarm includes: a first
change amount calculation unit configured to calculate
a first change amount that is an amount having changed
since an initial state of the first total weight; a second
change amount calculation unit configured to calculate
a second change amount that is an amount having
changed since an initial state of the second total weight;
a difference calculation unit configured to calculate a dif-
ference between the first change amount and the second
change amount; a difference determination unit config-

ured to determine whether or not the difference is equal
to or greater than the predetermined value; and an alarm
signal output unit configured to issue an alarm signal to
alarm, when the difference determination unit determines
that the difference is equal to or greater than the prede-
termined value.
[0018] With the above structure, when the first change
amount and the second change amount have different
values having a difference equal to or greater than the
predetermined value, the alarm signal is issued. In re-
ceiving the alarm signal, the blood purification apparatus
can display alarm notification on a display screen, stop
the blood purification, or adjust flow rates of the fluids.
Therefore, even if the first measuring device or the sec-
ond measuring device has a trouble, deterioration of
measuring accuracy, or the like, it is possible to immedi-
ately notice the trouble, deterioration, or the like. As a
result, safety of the blood purification is ensured.

Effects of the Invention

[0019] Accordingly, the present invention can provide
a weight measuring apparatus that includes containers
containing fluid for blood purification and measures a
weight of the containers, and that can ensure safety of
the blood purification even if a trouble or deterioration of
measurement accuracy occurs.

Brief Description of Drawings

[0020]

[FIG. 1] FIG. 1 is an external view of a blood purifi-
cation apparatus according to an embodiment of the
present invention.
[FIG. 2] FIG. 2 is a block diagram of the blood puri-
fication apparatus according to the embodiment of
the present invention.
[FIG. 3] FIG. 3 is a diagram showing details of a
structure of a weight measuring apparatus according
to the embodiment of the present invention.
[FIG. 4] FIG. 4 is a block diagram showing a func-
tional structure of the weight measuring apparatus
according to the embodiment of the present inven-
tion.
[FIG. 5] FIG. 5 is a flowchart of an example of
processing performed by the weight measuring ap-
paratus according to the embodiment of the present
invention.
[FIG. 6] FIG. 6 is a flowchart of processing performed
by an alarm to alarm a user.
[FIG. 7] FIG. 7 is a diagram for explaining effects of
the weight measuring apparatus according to the
embodiment of the present invention.
[FIG. 8] FIG. 8 is a diagram of a weight measuring
apparatus according to a first variation of the em-
bodiment of the present invention.
[FIG. 9] FIG. 9 is a diagram of a weight measuring
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apparatus according to a second variation of the em-
bodiment of the present invention.
[FIG. 10] FIG. 10 is a diagram of a conventional
weight measuring apparatus.

Best Mode for Carrying Out the Invention

[0021] The following describes an embodiment of the
present invention with reference to the drawings.
[0022] FIG. 1 is an external view of a blood purification
apparatus 1 according to the embodiment of the present
invention.
[0023] The blood purification apparatus 1 is an appa-
ratus that removes waste products from blood of a patient
having, for example, a renal function insufficiency, in
blood purification treatments for purifying the blood.
[0024] More specifically, the blood purification appa-
ratus 1 removes waste products from the blood by using
dialysate and thereby discharges filtrate. In addition, the
blood purification apparatus 1 supplies a replacement
fluid to the blood so as to supplement a decrease in sol-
vent of the blood. The dialysate, the replacement fluid,
and the filtrate are contained in respective different con-
tainers. A weight measuring apparatus measures
weights of the containers to keep balance between (a) a
total flow rate of the dialysate and replacement fluid to
be used and (b) a flow rate of the filtrate to be discarded.
[0025] The measurement results of the weight meas-
uring apparatus are displayed on a display unit 50. Ex-
amples of the display unit 50 are a Cathode-Ray Tube
(CRT), a Liquid Crystal Display (LCD), and the like.
[0026] This weight measuring apparatus is provided at
a position indicated by A in FIG. 1. The following de-
scribes the weight measuring apparatus in more detail.
[0027] FIG. 2 is a block diagram showing a structure
of the blood purification apparatus 1 according to the em-
bodiment of the present invention.
[0028] As shown in FIG. 2, the blood purification ap-
paratus 1 includes a weight measuring apparatus 10, a
dialysate pump 21, a replacement fluid pump 22, a filtrate
pump 31, and a blood purifier 40. The weight measuring
apparatus 10 is provided at the position indicated by A
in FIG. 1.
[0029] The blood purifier 40 is equipment for purifying
blood. In more detail, the blood purifier 40 has a bundle
of a large number of hollow fibers penetrated in the cy-
lindrical inside of the blood purifier 40, and blood is intro-
duced to the inside of the hollow fibers, so that via a filter
formed by the hollow fibers the blood indirectly contacts
with dialysate flowing in the cylindrical inside of the blood
purifier 40. Waste products in the blood, such as urea,
uric acid, creatine, and redundant water, are discharged
to the dialysate, while electrolyte in the dialysate enters
the blood, using principles of diffusion, ultrafiltration, and
an osmotic pressure.
[0030] The dialysate is a chemical fluid used to ex-
change substances between the dialysate and blood in
the blood purifier 40. The replacement fluid is a chemical

fluid used to supply water and electrolyte into blood which
have been lost from the blood passing through the blood
purifier 40. Each of the dialysate and the replacement
fluid is a chemical fluid such as an isotonic fluid adjusted
to have an osmotic pressure and electrolyte which are
equal to those of a body fluid. Hereinafter, the supply
fluid is a collective term of a replacement fluid and a di-
alysate.
[0031] The weight measuring apparatus 10 includes
containers containing fluids for blood purification, and
measures a weights of the fluids. Here, the fluids for blood
purification are supply fluids (a dialysate and a replace-
ment fluid) and a filtrate. In other words, a supply fluid
container 20 containing the supply fluid and a filtrate con-
tainer 30 containing the filtrate are hanged by the weight
measuring apparatus 10, and the weight measuring ap-
paratus 10 measures weights of the containers. The
weight measuring apparatus 10 will be described in more
detail later.
[0032] In accordance with the aspect of the present
invention, the supply fluid corresponds to the "first fluid"
and the supply fluid container 20 corresponds to the "first
container". In addition, in accordance with the aspect of
the present invention, the filtrate corresponds to the "sec-
ond fluid" and the filtrate container 30 corresponds to the
"second container".
[0033] The dialysate pump 21 is a pump that sends
the supply fluid (dialysate) contained in the supply fluid
container 20 to the blood purifier 40. The dialysate pump
21 adjusts an amount of sending dialysate by controlling
the number of rotations of the dialysate pump 21.
[0034] The replacement fluid pump 22 is a pump that
sends the supply fluid (replacement fluid) contained in
the supply fluid container 20 to the blood that is at an exit
of the blood purifier 40 to be returned to the patient. The
replacement fluid pump 22 adjusts an amount of sending
replacement fluid by controlling the number of rotations
of the replacement fluid pump 22.
[0035] The filtrate pump 31 is a pump that sends a
filtrate including waste products to be discharged by the
blood purifier 40, and stores the filtrate into the filtrate
container 30. The filtrate pump 31 adjusts an amount of
sending filtrate by controlling the number of rotations of
the filtrate pump 31.
[0036] With the above structure, when the dialysate
pump 21 or the replacement fluid pump 22 sends the
supply fluid, the supply fluid contained in the supply fluid
container 20 is reduced. On the other hand, when the
filtrate pump 31 sends the filtrate, the filtrate contained
in the filtrate container 30 is increased. This means that
an amount of decrease in the supply fluid contained in
the supply fluid container 20 is adjusted by controlling a
flow rate of the dialysate pump 21 or the replacement
fluid pump 22. On the other hand, an amount of increase
in the filtrate in the filtrate container 30 is adjusted by
controlling a flow rate of the filtrate pump 31.
[0037] The following describes the structure of the
weight measuring apparatus 10 in more detail.
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[0038] FIG. 3 is a diagram showing details of the struc-
ture of the weight measuring apparatus 10 according to
the embodiment of the present invention.
[0039] As shown in FIG. 3, the weight measuring ap-
paratus 10 includes a first arm 110, a second arm 120,
a third arm 130, a pillar 140, and an alarm 300.
[0040] The first arm 110 is a bar-shaped member made
of a metal. An example of the first arm 110 is a square
bar made of aluminum. The first arm 110 has a through-
hole penetrating two facing surfaces of the first arm 110.
The through-hole is arranged horizontally in a direction
perpendicular to a longitudinal direction of the first arm
110. A cross-sectional view of the through-hole has a
shape of a bone, namely, a shape in which each of two
ends is larger than a central part between the two ends.
More specifically, the first arm 110 forms a Roberval load
cell.
[0041] The first arm 110 has a first fitting 111 at an
distal end 110a of the first arm 110. The first arm 110
has a third measuring device 210 in a base end 110b of
the first arm 110.
[0042] The first fitting 111 is a member by which the
supply fluid container 20 is fit to the first arm 110. More
specifically, the first fitting 111 is a wire member made
of a metal to hang the supply fluid container 20. It should
be noted that the material and the shape of the first fitting
111 are not limited to metal and wire, but any material
and shape are possible for the first fitting 111 as long as
the first fitting 111 can fit the supply fluid container 20.
[0043] The third measuring device 210 is a device that
measures, based on a change of the first arm 110, a
weight of the supply fluid container 20 hanged by the first
fitting 111. More specifically, the third measuring device
210 measures a weight of the supply fluid container 20
hanged by the first fitting 111, based on a strain value of
the first arm 110.
[0044] More specifically, if the supply fluid container
20 is hanged by the first fitting 111, the first arm 110 is
strained due to the through-hole in the first arm 110. The
third measuring device 210 calculates a weight of the
supply fluid container 20 based on the strain value of the
first arm 110, thereby measuring a weight of the supply
fluid container 20.
[0045] It should be noted that the material and the
shape of the first arm 110 are not limited to the metal bar,
but any material and shape are possible for the first arm
110 as long as the third measuring device 210 can meas-
ure a weight of the supply fluid container 20.
[0046] The second arm 120 is a bar-shaped member
made of a metal. Likewise the first arm 110, the second
arm 120 also has a through-hole. Since the material and
shape of the second arm 120 are the same as those of
the first arm 110, they will not be described in detail again.
[0047] Then, the second arm 120 has an distal end
120a connected with the base end 110b of the first arm
110. The second arm 120 has a second fitting 121 at the
distal end 120a of the second arm 120. The second arm
120 has a first measuring device 220 at a base end 120b

of the second arm 120.
[0048] The second fitting 121 is a member by which
the filtrate container 30 is fit to the second arm 120. More
specifically, the second fitting 121 is a wire member made
of a metal to hang the filtrate container 30. It should be
noted that the material and the shape of the second fitting
121 are not limited to metal and wire, but any material
and shape are possible for the second fitting 121 as long
as the second fitting 121 can fit the filtrate container 30.
[0049] The first measuring device 220 measures a total
weight of the supply fluid container 20 and the filtrate
container 30, based on a change of the second arm 120.
Here, the supply fluid container 20 is hanged by the first
fitting 111 and the filtrate container 30 is hanged by the
second fitting 121. As a result, the first measuring device
220 outputs the measured weight as a first total weight.
In short, the first measuring device 220 measures the
total weight based on a strain value of the second arm
120.
[0050] More specifically, when the supply fluid contain-
er 20 and the filtrate container 30 are hanged, the second
arm 120 is strained due to the through-hole in the second
arm 120. The first measuring device 220 measures the
first total weight based on the strain value of the second
arm 120, and outputs the first total weight.
[0051] It should be noted that the material and the
shape of the second arm 120 are not limited to the same
as those of the first arm 110, but any material and shape
are possible for the second arm 120 as long as the first
measuring device 220 can measure the total weight
based on the strain value.
[0052] The third arm 130 is a bar-shaped member
made of a metal. Likewise the first arm 110, the third arm
130 also has a through-hole. Since the material and
shape of the third arm 130 are the same as those of the
first arm 110, they will not be described in detail again.
[0053] Then, the third arm 130 has an distal end 130a
connected with the base end 120b of the second arm
120. The third arm 130 also has a second measuring
device 230 at a base end 130b of the third arm 130.
[0054] The second measuring device 230 measures a
total weight of the supply fluid container 20 and the filtrate
container 30, based on a change of the third arm 130.
Here, the supply fluid container 20 is hanged by the first
fitting 111 and the filtrate container 30 is hanged by the
second fitting 121. As a result, the second measuring
device 230 outputs the measured weight as a second
total weight. In short, the second measuring device 230
measures the total weight based on a strain value of the
third arm 130.
[0055] More specifically, when the supply fluid contain-
er 20 and the filtrate container 30 are hanged, the third
arm 130 is strained due to the through-hole in the third
arm 130. The second measuring device 230 calculates
the second total weight based on the strain value of the
third arm 130, and outputs the second total weight.
[0056] It should be noted that the material and the
shape of the third arm 130 are not limited to the same as
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those of the first arm 110, but any material and shape
are possible for the third arm 130 as long as the second
measuring device 230 can measure the total weight
based on the strain value.
[0057] As described above, since the containers to be
measured are not hanged from the third arm 130, a total
weight measured by the first measuring device 220 in
the second arm 120 is equal to a total weigh measured
by the second measuring device 230 in the third arm 130.
As a result, the two measuring devices can perform mu-
tual monitoring (verification).
[0058] As described above, each of the measuring de-
vices can measure a target weight based on a strain value
of a corresponding arm. As a result, the measuring de-
vices can measure the weights easily and with high ac-
curacy. It should be noted that it has been described in
the embodiment that each of the measuring devices is
provided at the base end of the corresponding arm, but
the present embodiment is not limited to the above struc-
ture and each of the measuring devices may be provided
at any position as long as a strain can be measured with
high accuracy. It should also be noted that the first arm
110, the second arm 120, and the third arm 130 may be
different members or a single integrated member.
[0059] The pillar 140 is a member made of a metal
extending in a vertical direction. An example of the pillar
140 is a bar-shaped member made of aluminum. The
pillar 140 is connected with the base end 130b of the
third arm 130 so that the pillar 140 and the third arm 130
are at right angles to each other. With the above structure,
the pillar 140 supports the third arm 130. It should be
noted that the material and the shape of the pillar 140
are not limited to the metal bar, but any material and
shape are possible for the pillar 140 as long as the pillar
140 can support the third arm 130.
[0060] The alarm 330 performs alarming, when the first
total weight measured by the first measuring device 220
and the second total weight measured by the second
measuring device 230 have different values having a dif-
ference equal to or greater than a predetermined value.
The alarm 330 will be described in more detail later.
[0061] FIG. 4 is a block diagram showing a functional
structure of the weight measuring apparatus 10 accord-
ing to the embodiment of the present invention.
[0062] The weight measuring apparatus 10 provides
the alarm 300 with the first total weight measured by the
first measuring device 220 and the second total weight
measured by the second measuring device 230. The
alarm 330 thereby displays alarm notification on the dis-
play unit 50 in order to alarm the user.
[0063] As shown in FIG. 4, the alarm 330 includes a
first change amount calculation unit 310, a second
change amount calculation unit 320, a difference calcu-
lation unit 330, a difference determination unit 340, and
an alarm signal output unit 350.
[0064] The first change amount calculation unit 310
calculates a first change amount that is an amount having
changed since an initial state of the first total weight

measured by the first measuring device 220. More spe-
cifically, the first change amount calculation unit 310 sub-
tracts an initial value from a current value of the first total
weight measured by the first measuring device 220,
thereby calculating the first change amount.
[0065] The second change amount calculation unit 320
calculates a second change amount that is an amount
having changed since an initial state of the second total
weight measured by the second measuring device 230.
More specifically, the second change amount calculation
unit 320 subtracts an initial value from a current value of
the second total weight measured by the second meas-
uring device 230, thereby calculating the second change
amount.
[0066] The difference calculation unit 330 calculates a
difference between the first change amount calculated
by the first change amount calculation unit 310 and the
second change amount calculated by the second change
amount calculation unit 320. More specifically, the differ-
ence calculation unit 330 subtracts a value of the second
change amount from a value of the first change amount
to calculate the difference. If a value of the difference is
a minus value, the difference calculation unit 330 sets an
absolute value of the difference to be the difference.
[0067] The difference determination unit 340 deter-
mines whether or not the difference calculated by the
difference calculation unit 330 is equal to or greater than
a predetermined value. In other words, if the difference
is equal to or greater than the predetermined value, it
means that at least one of the first measuring device 220
and the second measuring device 230 outputs a wrong
value. Here, the predetermined value is a numeral value
that can be set freely depending on the situation. The
predetermined value is appropriately set depending on
a measurement accuracy or sizes of the containers.
[0068] If the difference determination unit 340 deter-
mines that the difference is equal to or greater than the
predetermined value, the alarm signal output unit 350
issues an alarm signal to the display unit 50. More spe-
cifically, if the difference is equal to or greater than the
predetermined value, this means that at least one of the
first measuring device 220 and the second measuring
device 230 outputs a wrong value. Therefore, the alarm
signal output unit 350 issues the alarm signal to the dis-
play unit 50 to display alarm notification.
[0069] As described above, the display unit 50 displays
the alarm notification notifying that at least one of the first
measuring device 220 and the second measuring device
230 outputs a wrong value.
[0070] Next, an example of processing performed by
the weight measuring apparatus 10 is described.
[0071] FIG. 5 is a flowchart of an example of processing
performed by the weight measuring apparatus 10 accord-
ing to the embodiment of the present invention.
[0072] First, the first measuring device 220 measures
the first total weight (S102). In more detail, the first meas-
uring device 220 measures a total weight of the contain-
ers as the first total weight, and provides the first total
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weight to the alarm 330.
[0073] Furthermore, the second measuring device 230
measures the second total weight (S104). In more detail,
the second measuring device 230 measures a total
weight of the containers as the second total weight, and
provides the second total weight to the alarm 330.
[0074] Then, the alarm 300 performs alarming, if the
first total weight and the second total weight have differ-
ent values having a difference equal to or greater than a
predetermined value (S106). In more detail, the alarm
300 issues an alarm signal to the display unit 50. The
alarm processing performed by the alarm 330 will be de-
scribed in more detail later.
[0075] Then, the display unit 50 displays alarm notifi-
cation based on the alarm signal (S108).
[0076] Thereby, the weight measuring apparatus 10
completes the processing.
[0077] Next, the alarm processing performed by the
alarm 330 (S106 in FIG. 5) is described in more detail.
[0078] FIG. 6 is a flowchart of the alarm processing
performed by the alarm 330 (S106 in FIG. 5).
[0079] The first change amount calculation unit 310
calculates a first change amount that is an amount having
changed since an initial state of the first total weight
measured by the first measuring device 220 (S202).
[0080] Furthermore, the second change amount cal-
culation unit 320 calculates a second change amount
that is an amount having changed since an initial state
of the second total weight measured by the second meas-
uring device 230 (S204).
[0081] Then, the difference calculation unit 330 calcu-
lates a difference between the first change amount and
the second change amount (S206).
[0082] The difference determination unit 340 deter-
mines whether or not the difference calculated by the
difference calculation unit 330 is equal to or greater than
a predetermined value (S208).
[0083] If the difference determination unit 340 deter-
mines that the difference calculated by the difference cal-
culation unit 330 is equal to or greater than the predeter-
mined value (YES at S208), then the alarm signal output
unit 350 issues an alarm signal for alarming to the display
unit 50 (S210).
[0084] On the other hand, if the difference determina-
tion unit 340 determines that the difference calculated by
the difference calculation unit 330 is less than the pre-
determined value (NO at S208), then the alarm 330 com-
pletes the processing.
[0085] As described above, the alarm processing per-
formed by the alarm 300 (S106 in FIG. 5) is completed.
[0086] The following describes effects of the weight
measuring apparatus 10 according to the embodiment
of the present invention.
[0087] FIG. 7 is a diagram for explaining the effects of
the weight measuring apparatus 10 according to the em-
bodiment of the present invention. More specifically, FIG.
7 shows a structure of the conventional weight measuring
apparatus 11.

[0088] As shown in FIG. 7, the conventional weight
measuring apparatus 11 does not include the third arm
130 having the second measuring device 230 at the base
end 130b shown in FIG. 3.
[0089] On the other hand, in the weight measuring ap-
paratus 10 according to the embodiment of the present
invention, each of two measuring devices, which are the
first measuring device 220 and the second measuring
device 230, measures a total weight of the supply fluid
container 20 and the filtrate container 30, thereby per-
forming mutual monitoring. When the measured results
of the first measuring device 220 and the second meas-
uring device 230 have different values having a differ-
ence equal to or greater than a predetermined value,
alarm is performed.
[0090] Therefore, in the weight measuring apparatus
10 according to the embodiment of the present invention,
even if a trouble or deterioration of measurement accu-
racy occurs in the first measuring device 220 or the sec-
ond measuring device 230, it is possible to immediately
notice the trouble or the measurement accuracy deteri-
oration. As a result, safety can be ensured.
[0091] Although the weight measuring apparatus ac-
cording to the present invention have been described
with reference to the embodiment as above, the present
invention is not limited to the embodiment.
[0092] The embodiment disclosed above is merely ex-
emplary in every aspect and does not limit the present
invention. The scope of the present invention is indicated
not by the above description but by the appended claims.
Any modifications in the embodiment are intended to
have the same meaning and be included within the scope
of the claims.
[0093] For example, it has been described in the em-
bodiment that the first arm 110, the second arm 120, and
the third 130 are connected to each other in a linear ar-
rangement. However, the first arm 110, the second arm
120, and the third 130 are not limited to be connected to
each other in the linear arrangement.
[0094] FIG. 8 is a diagram of the weight measuring
apparatus 10 according to a first variation of the embod-
iment of the present invention.
[0095] As shown in FIG. 8, the first arm 110, the second
arm 120, and the third 130 are connected to each other
not in the linear arrangement, but in a U-shape arrange-
ment. Even with the structure, the weight measuring ap-
paratus 10 can offer the same functions and the same
effects as those of the above-described embodiment.
[0096] It should also be noted that it has been de-
scribed in the embodiment that the first arm 110, the sec-
ond arm 120, and the third 130 are connected to each
other to measure weights of the supply fluid container 20
and the filtrate container 30. However, the number of the
arms is not limited to three. It may be two, or more than
four. Especially, if the supply fluid container 20 is sepa-
rated into a dialysate container 23 containing dialysate
and a replacement fluid container 24 containing replace-
ment fluid, four arms are necessary.
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[0097] FIG. 9 is a diagram of the weight measuring
apparatus 10 according to a second variation of the em-
bodiment of the present invention.
[0098] As shown in FIG. 9, the first arm 110 consists
of a fourth arm 112 and a fifth arm 114. Therefore, the
weight measuring apparatus 10 includes four arms.
[0099] In the structure, the first arm 110 has the first
fitting 111 to hang the supply fluid container 20 that con-
sists of the dialysate container 23 and the replacement
fluid container 24. More specifically, the first fitting 111
consists of a third fitting 113 and a fourth fitting 115. The
third fitting 113 hangs the dialysate container 23, while
the fourth fitting 115 hangs the replacement fluid contain-
er 24.
[0100] Here, a fourth measuring device 211 measures
a weight of the dialysate container 23. A fifth measuring
device 212 measures a total weight of the replacement
fluid container 24 and the dialysate container 23.
[0101] The first measuring device 220 measures, as
the first total weight, a total weight of (a) the dialysate
container 23 hanged by the third fitting 113, (b) the re-
placement fluid container 24 hanged by the fourth fitting
115, and (c) the filtrate container 30 hanged by the sec-
ond fitting 121.
[0102] The second measuring device 230 measures,
as the second total weight, a total weight of (a) the dia-
lysate container 23 hanged by the third fitting 113, (b)
the replacement fluid container 24 hanged by the fourth
fitting 115, and (c) the filtrate container 30 hanged by the
second fitting 121.
[0103] Then, the alarm 300 performs alarming, if the
first total weight and the second total weight have differ-
ent values having a difference equal to or greater than a
predetermined value.
[0104] It should be noted that it has described in the
above-described embodiment that the first arm 110 has
the distal end 110a having the first fitting 111, and has
the base end 110b having the third measuring device
210, that the second arm 120 has the distal end 120a
having the second fitting 121, and has the base end 120b
having the first measuring device 220, and that the third
arm 130 has the base end 130b having the second meas-
uring device 230. However, the first fitting 111, the third
measuring device 210, the second fitting 121, the first
measuring device 220, and the second measuring device
230 are not necessarily provided at the above-described
distal ends and base ends. They may be arranged at
central parts of the arms. Furthermore, the third meas-
uring device 210, the first measuring device 220, and the
second measuring device 230 are not necessarily pro-
vided to the first arm 110, the second arm 120, and the
third arm 130, respectively, as long as they can measure
target weights.
[0105] It should also be noted that it has been de-
scribed in the above-described embodiment that the sup-
ply fluid container 20 and the filtrate container 30 are
hanged by the first arm 110 and the second arm 120,
respectively, and the weight measuring apparatus 10

measures a weight of the fluids. However, the supply
fluid container 20 and the filtrate container 30 are not
necessarily hanged by the first arm 110 and the second
arm 120, respectively, but may be placed on the first arm
110 and the second arm 120, respectively, so that the
weight measuring apparatus 10 measures a weight of
the fluids.
[0106] It should also be noted that it has been de-
scribed in the above-described embodiment that the first
measuring device 220, the second measuring device
230, and the third measuring device 210 measure the
respective target weights based on strain values of the
second arm 120, the third arm 130, and the first arm 110,
respectively. However, it is also possible that the first
measuring device 220, the second measuring device
230, and the third measuring device 210 measure
weights by detecting torques caused in the second arm
120, the third arm 130, and the first arm 110, based on
state changes of the second arm 120, the third arm 130,
and the first arm 110, respectively.
[0107] It should also be noted that it has been de-
scribed in the above-described embodiment that the
alarm signal output unit 350 issues an alarm signal to the
display unit 50 to cause the display unit 50 to display
alarm notification. However, the alarm signal output unit
350 may issue the alarm signal to alarm by audio, or
issue the alarm signal to stop blood purification or to ad-
just a flow rate of a supply fluid or filtrate.

Industrial Applicability

[0108] The weight measuring apparatus included in
the blood purification apparatus according to the present
invention is useful as a weight measuring apparatus or
the like that can ensure safety even if a trouble or dete-
rioration of measurement accuracy occurs in purification
of blood of a patient having, for example, renal function
insufficiency.

Numerical References

[0109]

1 blood purification apparatus
10 weight measuring apparatus
20 supply fluid container
21 dialysate pump
22 replacement fluid pump
23 dialysate container
24 replacement fluid container
30 filtrate container
31 filtrate pump
40 blood purifier
50 display unit
110 first arm
111 first fitting
112 fourth arm
113 third fitting
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114 fifth arm
115 fourth fitting
120 second arm
121 second fitting
130 third arm
140 pillar
210 third measuring device
211 fourth measuring device
212 fifth measuring device
220 first measuring device
230 second measuring device
300 alarm
310 first change amount calculation unit
320 second change amount calculation unit
330 difference calculation unit
340 difference determination unit
350 alarm signal output unit

Claims

1. A weight measuring apparatus (10) to which contain-
ers (20, 30) containing fluids for blood purification
are fit, said weight measuring apparatus measuring
a weight of the fluids, said weight measuring appa-
ratus comprising:

a first arm (110) having a first fitting (111) to fit
a first container (20) containing a first fluid;
a second arm (120) having a second fitting (121)
to fit a second container (30) containing a sec-
ond fluid, said second arm (120) being connect-
ed to said first arm (110);
a first measuring device (220) that measures,
as a first total weight, a total weight based on a
change of said second arm (120), the total
weight being a total of a weight of said first con-
tainer (20) fit by said first fitting (111) and a
weight of said second container (30) fit by said
second fitting (121);
a third arm (130) connected to said second arm
(120);
a second measuring device (230) measuring,
as a second total weight, the total weight based
on a change of said third arm (130); and
an alarm (300) alarming, when the first total
weight and the second total weight have differ-
ent values having a difference equal to or greater
than a predetermined value.

2. The weight measuring apparatus according to
Claim1,
wherein said alarm (300) includes:

a first change amount calculation unit configured
to calculate a first change amount that is an
amount having changed since an initial state of
the first total weight;

a second change amount calculation unit con-
figured to calculate a second change amount
that is an amount having changed since an initial
state of the second total weight;
a difference calculation unit configured to calcu-
late a difference between the first change
amount and the second change amount;
a difference determination unit configured to de-
termine whether or not the difference is equal to
or greater than the predetermined value; and
an alarm signal output unit configured to issue
an alarm signal to alarm, when said difference
determination unit determines that the differ-
ence is equal to or greater than the predeter-
mined value.

3. The weight measuring apparatus according to any
one of Claims 1 and 2, further comprising
a third measuring device (210) measuring a weight
of said first container (20) fit by said first fitting (111),
based on a change of said first arm (110).

4. The weight measuring apparatus according to Claim
3, further comprising
a pillar (140) supporting said third arm (130),
wherein said first arm (110) has an distal end (110a)
having said first fitting (111), said second arm (120)
has an distal end (120a) having said second fitting
(121), the distal (120a) end being connected to a
base end (110b) of said first arm (110),
said third arm (130) has an distal end (130a) con-
nected to a base end (120b) of said second arm
(120), and a base end (130b) connected to said pillar
(140),
said third measuring device (210) measures the
weight of said first container (20) based on a strain
value of said first arm (110),
said first measuring device (220) measures the first
total weight based on a strain value of said second
arm (120), and
said second measuring device (230) measuéres the
second total weight based on a strain value of said
third arm (130).

Patentansprüche

1. Gewichtsmessvorrichtung (10), an der Behälter (20,
30) eingerichtet sind, die Fluide zur Blutreinigung
enthalten, wobei die Gewichtsmessvorrichtung ein
Gewicht der Fluide misst, wobei die Gewichtsmess-
vorrichtung Folgendes umfasst:

einen ersten Arm (110), der ein erstes An-
schlussstück (111) zum Einrichten eines ersten
Behälters (20) aufweist, der ein erstes Fluid ent-
hält;
einen zweiten Arm (120), der ein zweites An-
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schlussstück (121) zum Einrichten eines zwei-
ten Behälters (30) aufweist, der ein zweites Fluid
enthält, wobei der zweite Arm (120) mit dem ers-
ten Arm (110) verbunden ist;
ein erstes Messgerät (220), das als ein erstes
Gesamtgewicht ein Gesamtgewicht auf der
Grundlage einer Änderung des zweiten Armes
(120) misst, wobei das Gesamtgewicht eine
Summe eines Gewichtes des ersten Behälters
(20), der durch das erste Anschlussstück (111)
eingerichtet ist, und eines Gewichtes des zwei-
ten Behälters (30) ist, der durch das zweite An-
schlussstück (121) eingerichtet ist;
einen dritten Arm (130), der mit dem zweiten
Arm (120) verbunden ist;
ein zweites Messgerät (230), das als ein zweites
Gesamtgewicht das Gesamtgewicht auf der
Grundlage einer Änderung des dritten Armes
(130) misst; und
einen Alarm (300), der einen Alarm auslöst,
wenn das erste Gesamtgewicht und das zweite
Gesamtgewicht unterschiedliche Werte aufwei-
sen, die eine Differenz aufweisen, die gleich
oder größer als ein vorbestimmter Wert ist.

2. Gewichtsmessvorrichtung nach Anspruch 1,
wobei der Alarm (300) Folgendes umfasst:

eine erste Änderungsbetrag-Berechnungsein-
heit, die ausgestaltet ist, um einen ersten Ände-
rungsbetrag zu berechnen, der ein Betrag ist,
der sich seit einem Ausgangszustand des ers-
ten Gesamtgewichts geändert hat;
eine zweite Änderungsbetrag-Berechnungsein-
heit, die ausgestaltet ist, um einen zweiten Än-
derungsbetrag zu berechnen, der ein Betrag ist,
der sich seit einem Ausgangszustand des zwei-
ten Gesamtgewichts geändert hat;
eine Differenzberechnungseinheit, die ausge-
staltet ist, um eine Differenz zwischen dem ers-
ten Änderungsbetrag und dem zweiten Ände-
rungsbetrag zu berechnen;
eine Differenzbestimmungseinheit, die ausge-
staltet ist, um zu bestimmen, ob die Differenz
gleich oder größer als der vorbestimmte Wert
ist oder nicht; und
eine Alarmsignal-Ausgabeeinheit, die ausge-
staltet ist, um ein Alarmsignal auszugeben, um
einen Alarm auszulösen, wenn die Differenzbe-
stimmungseinheit bestimmt, dass die Differenz
gleich oder größer als der vorbestimmte Wert ist.

3. Gewichtsmessvorrichtung nach einem der Ansprü-
che 1 und 2, die ferner Folgendes umfasst
eine dritte Messvorrichtung (210), die ein Gewicht
des ersten Behälters (20), der durch das erste An-
schlussstück (111) eingerichtet ist, auf der Grundla-
ge einer Änderung des ersten Armes (110) misst.

4. Gewichtsmessvorrichtung nach Anspruch 3, die fer-
ner Folgendes umfasst
eine Säule (140), die den dritten Arm (130) stützt;
wobei der erste Arm (110) ein distales Ende (110a)
aufweist, das das erste Anschlussstück (111) auf-
weist,
der zweite Arm (120) ein distales Ende (120a) auf-
weist, das das zweite Anschlussstück (121) auf-
weist, wobei das distale Ende (120a) mit einem Ba-
sisende (110b) des ersten Armes (110) verbunden
ist,
wobei der dritte Arm (130) ein distales Ende (130a),
das mit einem Basisende (120b) des zweiten Armes
(120) verbunden ist, und ein Basisende (130b) auf-
weist, das mit der Säule (140) verbunden ist,
das dritte Messgerät (210) das Gewicht des ersten
Behälters (20) auf der Grundlage eines Formände-
rungswerts des ersten Armes (110) misst,
das erste Messgerät (220) das erste Gesamtgewicht
auf der Grundlage eines Formänderungswerts des
zweiten Armes (120) misst, und
das zweite Messgerät (230) das zweite Gesamtge-
wicht auf der Grundlage eines Formänderungswerts
des dritten Armes (130) misst.

Revendications

1. Appareil de mesure de poids (10) auquel des réci-
pients (20, 30) contenant des fluides pour la purifi-
cation du sang sont ajustés, ledit appareil de mesure
de poids mesurant le poids des fluides, ledit appareil
de mesure de poids comprenant :

un premier bras (110) ayant un premier élément
d’ajustement (111) pour ajuster un premier ré-
cipient (20) contenant un premier fluide ;
un deuxième bras (120) ayant un deuxième élé-
ment d’ajustement (121) pour ajuster un deuxiè-
me récipient (30) contenant un deuxième fluide,
ledit deuxième bras (120) étant relié audit pre-
mier bras (110) ;
un premier dispositif de mesure (220) qui me-
sure, en tant que premier poids total, un poids
total sur la base d’un changement dudit deuxiè-
me bras (120), le poids total étant un total d’un
poids dudit premier récipient (20) ajusté par ledit
premier élément d’ajustement (111) et d’un
poids dudit deuxième récipient (30) ajusté par
ledit deuxième élément d’ajustement (121) ;
un troisième bras (130) relié audit deuxième
bras (120) ;
un deuxième dispositif de mesure (230) mesu-
rant, en tant que deuxième poids total, le poids
total sur la base d’un changement dudit troisiè-
me bras (130) ; et
une alarme (300) générant un avertissement,
lorsque le premier poids total et le deuxième
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poids total ont des valeurs différentes ayant une
différence supérieure ou égale à une valeur pré-
déterminée.

2. Appareil de mesure de poids selon la revendication
1,
dans lequel ladite alarme (300) comporte :

une unité de calcul de la première quantité de
changement configurée pour calculer une pre-
mière quantité de changement qui est une quan-
tité ayant changé depuis un état initial du pre-
mier poids total ;
une unité de calcul de la deuxième quantité de
changement configurée pour calculer une
deuxième quantité de changement qui est une
quantité ayant changé depuis un état initial du
deuxième poids total ;
une unité de calcul de différence configurée pour
calculer une différence entre la première quan-
tité de changement et la deuxième quantité de
changement ;
une unité de détermination de différence confi-
gurée pour déterminer si la différence est supé-
rieure ou égale à la valeur prédéterminée ou
non ; et
une unité de sortie de signal d’alarme configurée
pour émettre un signal d’alarme pour générer
un avertissement, lorsque ladite unité de déter-
mination de différence détermine que la diffé-
rence est supérieure ou égale à la valeur pré-
déterminée.

3. Appareil de mesure de poids selon l’une quelconque
des revendications 1 et 2, comprenant en outre
un troisième dispositif de mesure (210) mesurant un
poids dudit premier récipient (20) ajusté par ledit pre-
mier élément d’ajustement (111), sur la base d’un
changement dudit premier bras (110).

4. Appareil de mesure de poids selon la revendication
3, comprenant en outre
un pilier (140) supportant ledit troisième bras (130),
dans lequel ledit premier bras (110) a une extrémité
distale (110a) ayant ledit premier élément d’ajuste-
ment (111),
ledit deuxième bras (120) a une extrémité distale
(120a) ayant ledit deuxième élément d’ajustement
(121), l’extrémité distale (120a) étant reliée à une
extrémité de base (110b) dudit premier bras (110),
ledit troisième bras (130) a une extrémité distale
(130a) reliée à une extrémité de base (120b) dudit
deuxième bras (120), et une extrémité de base
(130b) reliée audit pilier (140),
ledit troisième dispositif de mesure (210) mesure le
poids dudit premier récipient (20) sur la base d’une
valeur de déformation dudit premier bras (110),
ledit premier dispositif de mesure (220) mesure le

premier poids total sur la base d’une valeur de dé-
formation dudit deuxième bras (120), et
ledit deuxième dispositif de mesure (230) mesure le
deuxième poids total sur la base d’une valeur de
déformation dudit troisième bras (130).
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